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Cooperative breeding shapes post-fledging survival in an 
Afrotropical forest bird























our	 knowledge	 on	 how	 such	 benefits	may	manifest	 postfledging.	We	 radio-	tagged	
breeding	 females	 of	 the	 Afrotropical	 cooperatively	 breeding	 Placid	 greenbul	
(Phyllastrephus placidus)	during	nesting.	Tracking	these	females	after	fledging	permit-
ted	us	to	locate	juvenile	birds,	their	parents,	and	any	helpers	present	and	to	build	in-
















to	 confer	 multiple	 benefits	 to	 be	 evolutionary	 stable	 (Dickinson	 &	




can	 contribute	 substantially	 to	 a	breeder’s	 fitness	during	 this	 phase	
too	(Langen,	2000).	Quantifying	postfledging	survival	 in	group-	living	
species	can	hence	result	 in	more	accurate	measures	of	reproductive	






dependency,	when	 avian	mortality	 rates	 are	 assumed	 to	 be	 highest	
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(e.g.,	Sankamethawee,	Gale,	&	Hardesty,	2009),	and	only	some	have	
carried	out	this	in	Afrotropical	forest	birds,	where	cooperative	breed-
ing	 is	 common	 (Jetz	 &	 Rubenstein,	 2011).	Most	 studies	 found	 that	
helpers	appear	to	have	a	neutral	effect	on	postfledging	survival.	Yet,	
the	 influence	 of	 helpers	 on	 postfledging	 juvenile	 survival	 may	 vary	

























spot	 and	 are	 isolated	 from	 similar	 highland	 areas	 by	 low-	altitudinal	
savannah	 (900	m	A.S.L.)	 in	every	direction	 (Lovett	&	Wasser,	1993;	
Myers,	Mittermeier,	Mittermeier,	da	Fonseca,	&	Kent,	2000).	The	need	














of	 initiated	 nests	 failing	 completely	 (Spanhove,	 Callens,	 Hallmann,	
Pellikka,	 &	 Lens,	 2014).	 Importantly,	 an	 intensive	 color-	banding	 ef-
fort	 is	ongoing	 since	1996	 through	standard-	effort	 ringing	and	nest	











fledging,	 when	 fledglings	 are	 considered	 nutritionally	 independent	
(pers.	obs.	Van	de	Loock,	D).	Upon	location	of	the	tagged	female,	known	
offspring	were	intensively	searched	for	over	a	45-	min	search	session.	
Flocks	 forage	 as	 coherent	 groups,	 and	 known	 flock	 members	 could	













ling	 age	 at	 targeted	mistnet	 traps:	 6.3	days,	 range	4–10,	n	=	37)	 and	
video	 recording	 during	 feeding	 of	 nestling	 (average	 nestling	 age	 at	
recording:	8	days,	 range	6–10,	n	=	28).	The	 tape	 lure	 track	 consisted	
of	recorded	distress	calls	of	conspecifics,	intermitted	with	silence	peri-
ods,	and	was	deployed	for	a	maximum	duration	of	10	min.	Allofeeding	










GS	 is	2,	while	 in	a	GS	of	6,	 four	helpers	aid	 the	breeding	pair.	For	a	
subset	of	fledglings	 (n	=	28),	we	could	reliably	 	determine	the	number	
of	 allofeeders	 (AF)	 as	well.	Numbers	 of	 allofeeders	were	 distributed	
as	follows	1:	2	broods;	2:	11	broods;	3:	3	broods;	and	4:	1	broods.	As	
with	GS,	AF	is	the	combined	total	of	the	breeding	pair	and	the	helpers.	
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Only	the	male	or	female	breeder	provided	the	nestling	with	care	when	
AF	was	1,	while	both	breeders	received	aid	from	2	helpers	when	AF	
was	4.	GS	was	related	to	AF	 (r	=	.46;	p = .01; n	=	28);	 (ii)	Scaled Mass 
Index	(SMI).	Nestlings	were	measured	and	weighed	at	an	average	age	
of	9	days	(range	7–11	days),	and	SMI	values	were	calculated	that	ac-
counted	 for	 age	and	variation	 in	body	 size	 (following	 (Peig	&	Green,	










width	 against	 tarsus	 were	 used	 (Vangestel,	 Braeckman,	Matheve,	 &	
Lens,	2010).	MC	was	not	related	to	GS	(LM,	F4,19		=	0.45;	p	=	.77).
2.3.2 | Bayesian survival trajectory analysis
Time-	specific	mortality	rates	were	estimated	using	the	Bayesian	Survival	
Trajectory	Analysis	(BaSTA)	package	in	R	(Colchero	et	al.,	2012).	This	
package	 is	 specifically	 designed	 for	 right-	censored	 data	 (i.e.,	 deaths	
unknown)	and	allows	for	obscured	timing	of	death	resulting	from	our	
indirect	telemetry	approach.	First,	the	most	appropriate	mortality	func-
tion	was	chosen	based	on	 the	 lowest	deviance	 information	criterion	
(DIC),	 after	comparing	all	possible	 functions	 (Gompertz,	Exponential,	























Overall,	 fledglings	 had	 a	 45.2%	 survival	 probability	 up	 to	 nutritional	




















effect	 on	 postfledging	 survival,	 independently	 of	 nestling	 condition.	





enhance	 fledging	 survival	 soon	 after	 fledging	 but	 not	 later	 on	 (e.g.,	
Mumme	et	al.,	2015),	for	example,	due	to	local	competition	between	
Estimate SEestimate Lower 95% CI Upper 95% CI
Group	size −0.41 0.17 −0.74 −0.092*
Scaled	mass	index −0.14 0.038 −0.21 −0.061*
Ordinal	fledging	day −0.016 0.0086 −0.033 0.00084
Maternal	condition −0.18 0.17 −0.51 0.13
Group	size	*	scaled	
mass	index
































shown	to	be	high	 in	P. placidus	 (Spanhove	et	al.,	2014),	a	recent	pilot	












all	 group	 members	 allofeed	 the	 young	 (Ridley,	 2007;	 Mcgowan	 &	























proved	 by	 the	 National	 Commission	 for	 Science,	 Technology	 and	
Innovation	 of	 Kenya	 (NACOSTI/P/14/9325/3932)	 and	 was	 sup-
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